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Analysis of the Active Compounds and Therapeutic Mechanisms of Yijin-tang on
Meniere's Disease Using Network Pharmacology(Il)

SunKyung Jin - HaeJeong Nam

Department of Ophthalmology, Otolaryngology and Dermatology of Korean Medicine,
College of Korean Medicine, Kyung Hee University

Abstract

Objectives : This study used a network pharmacology approach to analyze the treatment mechanisms of
Yijin-tang on Meniere's disease, and comparative analysis the treatment mechanisms of drugs recommended in
the Meniere's disease treatment guidelines.

Methods : We collected information on the recommended drugs from the Meniere's disease treatment
guidelines and their target proteins were screened via the STITCH database. The intersection targets were
obtained through Venny 2.1.0. Gene Ontology(GO) analysis and Kyoto Encyclopedia of Genes and
Genomes(KEGG) pathway analysis were performed using ClueGO.

Results : The 7 proteins(TNF, CASP9, PARP1, CCL2, CFTR, NOS2, NOS1) were associated with both Yijin-tang
and Meniere's disease related genes. The 10 proteins(AQP2, KCNE1, AQP1, AVP, ACE, HRH1, HRH3, NOSI1, CAl,
CFTR) were associated with both the recommended drugs in the guidelines and Meniere's disease related genes.
The 2 proteins(CFTR, NOS1) were common across all three groups. Further, GO/KEGG pathway analysis of the
collected proteins revealed that the common mechanisms of action between Yijin-tang and the recommended
drugs in the guidelines were related to pathways involving immune dysfunction and disturbances in lymphatic
fluid homeostasis. In addition, the recommended drugs in the guidelines appeared to act through mechanisms
that improve blood flow through vasodilation.

Conclusions : Pharmacological network analysis can help to explain the treatment mechanisms of Yijin-tang on
Meniere's disease.
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Appendix 1. Drugs Recommended for Meniere's Disease in Guidelines and Their Target Proteins

No. Drugs Target proteins No.  Drugs Target proteins
1 acetazolamide CA2 84 eplerenone TIMP2
2 acetazolamide CAl 85 ethacrynic acid GSTP1
3 acetazolamide CA4 86  ethacrynic acid GSTA1
4 acetazolamide CA9 87 ethacrynic acid SLCI12A1
5 acetazolamide CA7 88 ethacrynic acid REN
6 acetazolamide CA12 89 ethacrynic acid CLEC3B
7 acetazolamide CAl4 ) ethacrynic acid TARDBP
8 acetazolamide CA3 91 ethacrynic acid ATP1A1
9 acetazolamide AQP1 92 ethacrynic acid EMP1
10 acetazolamide CA5A 93 ethacrynic acid ABCC1
11 amiloride PLAU 94 ethacrynic acid AKR1C2
12 amiloride SCNNIA 95 furosemide ALB
13 amiloride REN 96 furosemide REN
14 amiloride ASIC2 97 furosemide SLC12A2
15  amiloride SLC9A1 98 furosemide SLCI2A1
16 amiloride SCNN1G 99  furosemide SLC12A4
17 amiloride SCNN1B 100  furosemide SERPINE1
18  amiloride ASIC1 101 furosemide BSND
19  amiloride SCNN1D 102 furosemide CA2
20  amiloride SLC9A2 103 furosemide AVP
21 bendrofluazide REN 104  furosemide SLC12A5
22 bendrofluazide SLC12A3 105  hydrochlorothiazide ACE
23 bendrofluazide SLC12A1 106 hydrochlorothiazide CA2
24 bendrofluazide CAl 107 hydrochlorothiazide SLC12A1
25  bendrofluazide CA4 108  hydrochlorothiazide REN
26 bendrofluazide KCNMA1 109  hydrochlorothiazide AQP2
27  bendrofluazide CA2 110 hydrochlorothiazide SLC12A3
28  bendrofluazide TPMT 111 hydrochlorothiazide CAl
29  betahistine HRH1 112 hydrochlorothiazide CA9
30  betahistine HRH3 113 hydrochlorothiazide CA12
31  betahistine HRH2 114  hydrochlorothiazide SERPINE1
32 brinzolamide CA2 115  indapamide KCNE1
33 brinzolamide CA4 116  indapamide CA2
34  brinzolamide CAl 117  indapamide CA7
35  brinzolamide CA5A 118  indapamide REN
36 brinzolamide CA6 119  indapamide KCNQ1
37  brinzolamide CA7 120  indapamide VEGFA
38  brinzolamide CAl3 121  indapamide CA12
39  brinzolamide CA12 122 isosorbide BCL2
40  brinzolamide CA14 123 isosorbide MCL1
41 brinzolamide CA9 124 isosorbide BCL2L1
42 bumetanide SLC12A2 125  methazolamide CAl
43 bumetanide SLC12A1 126 methazolamide CA9
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No. Drugs Target proteins No.  Drugs Target proteins
44 bumetanide CFTR 127  methazolamide CA2

45 bumetanide REN 128  methazolamide CA4

46 bumetanide SLC12A5 129  methazolamide CA7

47 bumetanide EDN1 130 methazolamide CA3

48  bumetanide SLC12A4 131  methazolamide CA6

49  bumetanide TSC1 132 methazolamide CA12

50  bumetanide SLC32A1 133 methazolamide CA5A

51  bumetanide CALBI 134 methazolamide CAl3

52 chlorthalidone CA2 135  methyclothiazide CAl

53  chlorthalidone CA7 136 methyclothiazide SLC12A1
54  chlorthalidone REN 137  methyclothiazide CA2

55  chlorthalidone CA12 138  methyclothiazide CA4

56 chlorthalidone CA5B 139  spironolactone NR3C2
57  chlorthalidone SLC12A1 140  spironolactone GPER
58  chlorthalidone CA9 141  spironolactone AR

59  dichlorphenamide CA2 142 spironolactone REN

60  dichlorphenamide CA7 143 spironolactone ALB

61  dichlorphenamide CAl 144  spironolactone ACE

62  dichlorphenamide CA4 145  spironolactone NR3C1
63  dichlorphenamide CA9 146 spironolactone PGR

64  dichlorphenamide CA6 147  spironolactone ENSG00000264813
65  dichlorphenamide CA5A 148  spironolactone SERPINE1
66  dorzolamide CA2 149  thiazide REN

67  dorzolamide CA4 150  thiazide SLC12A3
68  dorzolamide CAl 151  thiazide CA2

69  dorzolamide CA7 152 thiazide CAl

70  dorzolamide CA12 153  thiazide NOS1
71  dorzolamide CA6 154 thiazide CA4

72 dorzolamide CA9 155  thiazide CALB1
73 dorzolamide CA5A 156 torasemide REN

74 dorzolamide CAl4 157  torasemide TBXA2R
75  eplerenone NR3C2 158  torasemide CYP2C9
76 eplerenone REN 159  torasemide CYP2C8
77  eplerenone GPER 160  torasemide SLC12A1
78  eplerenone GPX1 161  triamterene SCNN1A
79  eplerenone NOS3 162 triamterene SCNN1B
80  eplerenone ADIPOQ 163 triamterene SCNN1D
81  eplerenone CYP3A4 164  triamterene SCNN1G
82  eplerenone CYP3A7 165  triamterene HIF1A
83  eplerenone NCF4 166  triamterene CYP1A2






